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PRELIMINARY DATA 

LED DISPLAY DRIVER 

• 33 OUTPUTS, 15 mA SINK CAPABILITY 

• CURRENT GENERATOR OUTPUTS (NO EXTERNAL RESISTORS REQUIRED) 

• CONTINUOUS BRIGHTNESS CONTROL 

• SERIAL DATA INPUT-OUTPUT 

• ENABLE INPUT 

• CASCADE OPERATION CAPABILITY 

• WIDE SUPPLY VOLTAGE OPERATION 

• TTL COMPATIBILITY SOUTH COWTIME; : 
Application examples: ^' 

• MICROPROCESSOR DISPLAYS " i - - ^ o. . 

• INDUSTRIAL CONTROL INDICATOR 

• RELAY DRIVER 

• INSTRUMENTATION READOUTS 

The M5486 is a monolithic IVIOS integrated circuits produced with an N-channel silicon gate technology. 
It Is available in a 40-pin dual in-line plastic package. 

A single pin controls the LED display brightness by setting a reference current through a variable resistor 

connected to Vqq or to a separate supply of 13.2V maximum. 

The M5486 is an improved pin-to-pin replacement of the NS MM 5486. 



ABSOLUTE MAXIMUM RATINGS 



Vdd* 


Supply voltage 


-0.3 to 20 


V 




Input voltage 


-0.3 to 20 


V 




Off state output voltage 


20 


V 


h 


Output sink current 


40 


mA 


Ptot 


Total papteifie power dissipation 


at 25°C 


1W 






at85°C 


560 mW 


Tj 


Junction temperature 


150 


"C 


Top 


Operating temperature range 


-25 to 85 


"C 


Tsts 


Stsfage temperature range 


-65 to 150 


"C 



Stresses above those listed under "Absolute Maximum Ratings" may causes permanent damage to the device. This is a 
stress rating only and functional operation of the device at these or any other conditions above those indicated in the 
operational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect device reliability. 

* All voltages ar« with respect to Vss (GND) 



ORDERING NUMBERS: M5486 B7 
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MECHANICAL DATA (dimensions in mm.; 



PIN CONNECTIONS 




%5 

OUTPUT BIT 16 
OUTPUT BIT IS 
OUTPUT BIT K 
OUTPUT BIT 13 
OUTPUT BIT 12l 
OUTPUT BIT 11 
OUTPUT BIT 10 
OUTPUT BIT 9 I 
OUTPUT BIT a I 
OUTPUT BIT 7 
OUTPUT BIT 6 
OUTPUT BIT 5 
OUTPUT BIT 6 
OUTPUT BIT 3 
OUTPUT BIT 2 [ 
OUTPUT BIT 1 [ 
DATA OUT 
BRIGHTNES 
CONTROL 

to 




J OUTPUT BIT 17 
I OUTPUT BIT 18 
OUTPUT BIT 19 
I OUTPUT BIT 20 
36 I OUTPUT BIT 21 
35 {OUTPUT BIT 22 
3'P OUTPUT BIT 23 
OUTPUT BIT V, 
OUTPUT BIT2S 
OUTPUT BIT 26 
30|| OUTPUT BIT 27 
OUTPUT BIT 28 
OUTPUT BIT 29 
OUTPUT BIT 30 
OUTPUT BIT 31 
OUTPUT BIT 32 
lOUTPUT BIT 33 
LOAD 

' Btnts m 

tLOCKIN 



BLOCK DIAGRAM 



BRIGHTNESS 
CONTROL 



£1 



OUTPUT BIT33 OUTPUT SITl 



lOOKa 
TYP 



HMD ■ 



SERIAL 22 
DATA — »- 



tUOCK ^ 21 




33 OUTPUT BUFFERS 



33 BIT SHIFT REGISTER 



3 



-DATA OUT 




STATIC ELECTRICAL CHARACTERISTICS (Tamb within operating range, Vod= 4.75V to 
13.2V, Vss= OV, unless otiierwise specified) 



Parameter 


Text conditions 


IMin. 


Typ. 


Max. 


Unit 


Vdd 


Supply Voltage 




4.75 




13.2 


V 


'dd 


Supply Current 


Vdd= 13.2V 






7 


mA 


V, 


Input Voltages 
Logical "0" Level 
Logical "1" Level 


± 10 iiA input bias 
4.75 < Vdo < 5.25 
Vdd > 5.25 


-0.3 
2.2 
Vdd-2 




0.8 
Vdd 
Vdd 


V 
V 
V 


'b 


Brightness Input Current 

(note 2) 









0.75 


mA 


Vb 


Brightness Input Voltage 
(pin 19) 


Input current = 750 mA 


3 




4.3 


V 


Vo(off) 


Off State Out. Voltage 








18 


V 


"o 


Out Sink Current (note 3) 
Segment OFF 
Segment ON 


Vo = 3V 

Vo = IV (note 4) 

Brightness In. = mA 
Brightness in. = 100 /lA 
Brightness In. = 750 fiA 



2 
15 


2.7 


10 

10 
4 
25 


mA 

HA 
mA 
mA 


'clock 


Input Clock Frequency 









0.5 


MHz 


Iq 


Output Matching (note 1 ) 








± 20 


% 



Mq^: i' 1. Output matching is calculated as the percent variation from I max 'min^^- 

% Mtt a fimd r^star on the brightness input some variation in brightness will occur inMi arte cMee to 

3. Absolute maximum for each output should be limited to 40 mA. 



4. The Vq voltage should be regulated by the user. See figures 6 and 7 for allowable Vq versus I o operation. 



FUNGTIOfiAL iliSl^MFTION 

The M5486 is specifically designed to operate 4 digit displays with minimal interface with the display 
and the data source. Serial data transfer from the data source to the display driver is accomplished with 
3 signals, serial data, clock and load. 

The 33 data bits are latched by a positive pulse, thus providing non-multiplexed, direct drive to the 
display. Outputs change only if the serial data bits differ from the previous time. 
Display brightness is determined by control of the output current LED displays. 

A InF capacitor should be connected to brightness control, pin 19, to prevent possible oscillations. 
A block diagram is shown in figure 1 . 

The output current is typically 20 times greater than the current into pin 19, which is set by an external 
variable resistor. There is an internal limiting resistor of 400 S2 nominal value. 
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FUNCTIONAL DESCRIPTION (continued) 

Figures 2 and 3 show the input data format. Bit "1" is the first bit into the data input pin and jCWiii 
appear on pin 17. A logical "1" at the input will turn on the appropriate LED. 

The Load signal latches the 33 bits of the shift registers into the latches. The data out pin ai^MK; far 
cascading the shift registers for more than 33 output drivers. 

When power is first applied to the chip an internal power ON reset signal is generated which resets all 
registers and all latches. The first clodc returns the chip to its normal operation. 

Figure 4 shows the timing relationship between data, clock an load. A max clock frequency of WMHz 



For applications where a lesser number of outputs are used, it is possible to either increase ttoliuWent 
per output, or operate the part at higher than IV ^out- 
Thefellowing equation can be used for calculations. 

T,= [ (Vqut) ('led) (No. of segments) +(Vdd- 7 mA)] (124 °C/W) + T,^,, 

Tj = junction temperature ( + 150°C max) 
Vqut ~ the voltage at the LED driver outputs 
Iled = the LED current 
124°C/W = thermal coefficient of the package 
fme'^ 'aii^tent teii^erslitre 

The above equation was used to plot figures 5, 6 and 7. 
Fist 2 - Input Data Formst 



is assumed. 



GtOCK 



_riJiJi_rir^.jajiJiAj~LrL 



BIT1 



BIT32 BIT33 



DATA 




T~rn 



UJAD [ 



Fig. 3 



J 



CLOCK 



I 



aOOnsMIN 



RESET 
(INTERNAL) 



&>Maa 
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msm 



. aOOnsMIN 



MOnsMIN 



X 



Fig. 5 




Fig. 6 



Fig. 7 
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MAXIq 
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TYPICAL APPLICATIONS 

Basic electronically tuned Radio or TV system 



KEVaOARD 



/ C J n 
fmIU J LI 



33 SEGMENTS 



M5486 

DISPLAY 

DRIVER 



ELECTRONIC 

TUNING 
CONTROLLER 



TT 



STATION 
DETECT. ETC. 



PLL 
SYNTHESIZER 
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TYPICAL APPLICATIONS (continued) 
Duplexing 8 Dif its with One I\i55486 



CLOCK IN 
DATA IN 



"DO 



»LED 



u . u . o . u .0.0. u . u . 



7% 7T 



7^ 7\ 7S 




9 IS 2 8 iO 3 2 39 2 4 31 

M5486 

16 21 22 19 20 1 23 17 



J 



SRISttTNESS 



-«1 



X 



POWER DISSIPATION OF THE 10 

The power dissipation of the IC can be limited using different configurations. 

1. 



""I VJ M/ V, 
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lR.1te{$ aictiiie^ipR ;1 must be chosen taking into account the worst operating Gonditions. 
R; iii^tatlliBilirt te' th* maximum number of segments activated. 



R = 



N, 



Ir 



b) 



The worst case condition for the device is when roughly half of the maximum number of septiettts 
are activated. 

It must be checked that the total power dissipation does not exceed the absolute maximum ratini^ 
of the device. 

In critical cases more resistors can be used in conjunction with groups of segments. 
In this case the current variation in the single resistor is reduced and Pfo^ limited. 

t 



In this configuration the drop on the serial connected diodes is quite stable if the diodes are properly 
chosen. 

The total power dissipation of the IC is, in first approximation, depending only on the number of 
siWinents aetivatsd . 



c) 



-o'c 



V/ 



In this configuration Vqut + is constant. The total power dissipation of the IC depends only on 
the number of segments activated. 
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Information furnished Is believed to be accurate and reliable. However, no responsibility is assumed for the consequences of Its use nor for 

any infringement of patents or other rights of third parties which may result from Its use. No license is granted by Implication or otherwise g 

under any patent or patent rights of SGS-ATES. Specifications mentioned in this publication are subject to change without notice. This S 

publication supersedes and substitutes all information previously supplied. | 



SGS-ATES GROUP OF COMPANIES 
Italy - FraiH» - Germany - IWalta - Malaysia - Singapore - Svwden - United Kingdom - U^. 

© SGS-ATES Componenfl Erettronici SpA, 1983 - Printed in Italy 



i 



